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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new battery excellent in stability, 
which has high energy density, high capacity, and lightweight. 
SOLUTION: In the battery using an electrode reaction of an active material, 
a neutral carbon radical compound is contained at least as one active 
material. 
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[0 0 4 3] *»9B<^«ffiJC*5l^T«. ^^mm'^i^iJ 

[0 0 4 5] *5«HJc7>||ft&(C*3V^Tfd:, 
>t?U7XU>, 4^UtfP-;i/, 3i^U5^:^:7x>, 3i^UT 

[0 0 4 6] ^mm<Dmmz:idi^^x\t. M.mMmi^3. 
[0 0 4 7] *5swtc*5tt-5@«p««, mmmcomnm 

0-lS/cmO-<^>g»tt*WL.Tli^o 

n^tLXiit. mXiii. L i C 1 O4. L i P F6> Li 
BF4> L i CF3SO3. L i N (CF3SO2) 2^ Li 
N (C2F5SO2) 2> L i C (CF3SO2) 3^ L i C 
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--h. r-:/^P^^h>. "7^ h^b Hp:7^>, 
[0 0 4 9] $e>lC, 4:SS?^lC*5tt^®»S<hLT. B 

- hU:7;i/::f px^w>*S'&{*:. :7^y{bexUT'>- 

T-h^>';i/:jj-DX^I^>^tS^<*, :7^y>fbtrxU5'>- 
A.^it:7;i.:tP:/ptf U>i^a'&<*. >^^>>fbfc*xUT'> 

- :7;l/:;t P y P tf Ix >- 5=- h ^ :7;i/:;i- PX^ > 

upxhu;p-x5";i/>t5^i:7uu~h*a^«^> t^u 

NU;i/-X?;i/T^U ix— Hi^a^#:> T^UPXhU 

a'&<*^o7i^u;^xhu;i/3gifi^^{b^#. 4^ux^ 

U>^^^^\^. X.^U>:t^^-f \^-':fa\fU>:t^ 

fctt^^K ^ ^ ^ -a-T y L o ^ ffl ^ 
CO 0 5 0] ^^BM(Dmm(Dmmt. se^^^(7)?^t*t* 
30 i^. $>^^^tmi^i^^^m^-ys. mm^-y^. ^^^^ 

€r^o ^fc. mmmmiii.x\t. ^^mmmi^. mmi^<D 
mm\zmmvrch(D^&^^t>i±ft%(D'pmfaiLrz^<D 

40 [0 0 5 1] *5S^C0«a&CDi!3t;^fi6^LT«€£*ii»l 

m^y.'7^)—mzi.xmmfkmmzmM\^. ±/^u—is^ 
^:fri^xiim^mmLrzh<D. &^\^^tz:ti^mmvrz 

;wb^^a-5-(^>fc<7)^ffl(^^Tm^ssijgT^«^i:, mm 

Kft:^\zJ:'^X^it^myi^ttMt'^mzmtr^it^^ 

^m\^'^x®m&mm'r^m'^tf)^$>^o :$^^mxkt. m 
mRm<of&^^ii^myz^ttMt'^mz^i\:r^it'^^ 

50 ^ffll^Tm?a*SlifiLTt)<J:in 
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CO 0 5 2] :$^^m\t. ^itmm^z^ti)i^<t'^mi)mm 

m<Dt^m\z^WLu\^^^^it\zmtirzmm&n^xzt:ii^ 
Os Rfi:^-r^^MMir'f)mmmi'\zm^it\^xwtE'r^ 

[0 0 5 3] 

immm^ ut\z. ^^B^^^mm\z^r^Mi^m\zmm 
"T^p ^mmtz,n^<Dm\z^^xm^mm.^n^h(D 

:tP:/D tfl^^^tS'&^^e OmgtClmo 1/lCOL i 
PF6 m»Sie<£r^trx5"U>:^— 7P:?;-h/7'DeU' 

mi 4 Omg^jg-&L. 5^h^t:HP:7^>l 1 30m 

<hbT, mmit^m [2 5] somg^Ati, mmmm 

^>&mmmiiLLxmm<Dyj\^mmm7- h ^ t h o 

^>mm2 0 omQ^m^xm-^vtz. ^<dW:. ^-h^ 

AM (M^ :1. 5cmXl. 5cm. ip^ : 1 0 0 /z 

tu^<i:^\zmmvrzo mmxe o^iscrnvtchz:^. 

fc^fb^^i [2 5] ^^OWfi8<b^#»co^^tj^^$nfco 

^bfctc:^. 7.\d>mm\tl 0^1 s D i n/g«JiT 
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[0 0 5 5] :;*:fc. y yit}d:=:^Jy'>-^^^yjU:ta 

::/peu>#tS^*t^6 0 OrngfC. lmol/l(DLi 

PF6 ^^trX^l/>*-4^:^- h/yDtrU>*-Jt^ 

(ig^itl : 1) f)^i^U^mmmi 4 0 
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xmrnxHi^Lfco yyityizL^)^y~^:ir^y)Vzi'U 
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^xs±icjp$ 15 0 tim(o^)vmmmmtim^ 
ntz. 'A\z. ±tE(oit^m [2 5] ^^tsmm{t^m(o 

SSr^fieUfcT^U^X-^AfSlC. 2. 0cmX2. Oc 

m\zmr) mLfzyjimmnm^mmv. ^^\z. u-k 

Mm, ^mc0l^iP2 O/xm) &M^^:b-ti-fc, ^ft^S:^ 
* 5 mm<D7fiV "rhy y)V:^ajL^ V >m->— h Xik 

B^tt^m^xmm^i^mvrzo 

JO [0 0 5 61 £t±<0J:3JCf^SLfc;«ffitC*fbT> 

m [2 5] ^^tf*«S<b^^<^S^?^fi£b;^cT;i/^x«;7 

ASSriEffi. U^'i/ASgO^to-yr^fS^r^S^hUT, 
0. lmACD^SaiT&m^fTo;t<hCi;5, 2. 2 Vf* 

5] ^^tsit^^<Dm^—mwno. «^:x.tr>^i©x 

h;i/^^>l^Lfc*hc:^, Xhf>®a^il O^^s p i 

n/g&.Tx$>^rzo z:<oz:hf)^i^. it-^^ [2 5] 

f*, nmf)mt>'Dft^m\z:h\^^x. mmKfS^iz^mr^^ 
20 ^^m^i^ti)vmn^i.rz%<7:>^^x^nrzo ^^\zn 

vtzo ^(Dm^. I ^)v\zm,K^mKim\^mkmff^ 

[0 0 5 7] imstmi) ^mmi(D^^y.m^mzit 
[2 5] ^^ibf^i^&.mt. mmmi^mmcD':^^ 

mXTJl^::::OMKm±\Zit^m [2 5] ^^^i/Sit^ift-^ 
^>&^ofc« ^JCv ±tB<7){b^i^ [2 5] ^^^;^(.Mb'& 

^ib\z^mmi(Dv^OAmr)^t:>it 
mm^Mt2^tD-^rzo mwzmmm i ^i^itfc^^^^t 

xmmtLfz. 

[0 0 5 8] i^±(D^o\zi^mLrzmm\zMLx. {b-& 

m [2 5] «:-&^/j:lrWb^^cog^J^figbfcT;i/^X'i7 

ASs^iES, o'^OM.^o^t)itmm^Mmii\^x. 

40 0. lmACO^«85TiS®€:fTofc^Cl^. fllffiti^ji 

\zi&'Ti.mmL\^x(D^m^m'^ti,t^^rz. ^tz. o. 

lmAO^®8lt$:SSL^«^lt^;fe<i:Ca, mmttSra 
[0 0 5 9] (IIJfiCSJ2) <b^^ [2 5] JCf^AT. 

iB{b^^ [3 0] ^m^^^&sm^. m:mmi^mm(oy5 

')5ikX7)V^ZL0h.m±^\Zit^^ [3 0] s^mb^ife 

(om^m^x^tz. z,<Dm<o-'m^mK^^^xm=F7.\^> 
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[0 0 6 0] :k\z. mmmi ^zmm\zii^mLrzmm\z*t 

LX. it^^ [3 0] ^^tsit^^<Dm^m^i.rz7Ji 

T. 0. imA(D^mm'cWLm^fr^rz^ic^. mi&^ 

;5^e> [3 0] ^^tSit^^<Dm^-mwmO. -BTXtf 
>#^i©X^i7 h;US:ffi9^Lfc^C^». xbr>isa[«io 

[3 0] «aS;&^i6l*Do>t1*a8fC*3ViT. SffiR/iStcW 

[0 0 6 1] immms) it^^m [2 5] (c:f«x.T. m 

ftT7;i^^-«i^AS±Jc<b^ia [2] ^^tsit'^^oym 
x-^^ h;i/^ai|^U;^ctc:5> xt!>iSSfd: 1 o^i s p 

[0 0 6 2] 'A^z. mmmi iimm\zi^mvrzmm\z^ 
bT, >ft:&i^ [2] ^^tsit^m(Dm^m^Lrcmm^ 

JEM. 0^OAm0^t:>'&mm^^m^iVT. 0. Im 

[2] ^^tsit^m<Dm^-m^no . m^7.\^>^m 
Ts^^ hji^^m^vrz^z,^. 7.\^>m&iit 1 o^^s p 

i n/gWTT^t5^o Z,(OZ.tf)^(b. it-^^ [2] 

nm^mt^-DrziKm^z^idi^^x. sjasicjcw^^t^v* 

[0 0 6 3] mmm4) it^m [2 5] (cf^^r, m 
mx7 i>.m±.\zit^^ [5] ^^t^it'^mo^m 

h;u*ffi']^Lfc«hc:;5, ;^ t!>isa[ti 1 o^* s p 

[0 0 6 4] ;jctc, mmmi iimm^zi^mLrzmm\zM 
bx, <b^i^ [5] ^^mb^^(o®^?gfigu^c^fs^ 
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[5] &^tf{b^ia<^H^-es^®o, «^;^e>#t'S 
hJi/*jfflSLfctc^, :^t!>iBffi«i o^^s p 

i n/gttTX*o;^Co COC<h>!)^e>> {fc^^ [5] « 

Mtm^Lfzhcoh^^^ti^o ^^\zmmmi t^m 
(o:^mx^tSLm\z»o®i&®EE.(D^it^mmi^it. 

1 O1t<^;UtCjgO«IOjIL5E»fg30^nFiEXz:* 
<i: b X t> B&f^ L X ^ -5 C t> /S: . 
[ 0 0 6, 5 ] (^liS^tJ 5 ) it'^m [25] tCf^^X. ttT 

10 t^it^^ [7] ^iEcai ti^sco:&ffi 

ffiXT;i/a-'^AfS±tc{k;^ia [7] ^^tsit^m<Dm 

^m^i^fzo cc^^co— eB^«3o^-DX@^xtr>#^ts 
h;i/^aii^Lfc<i:ci^. xe>jsa[fr*i 0^1 s p 

in/g-W±TfeO, ?3KB1^^X'^>^*;i/«r?^^bXt.i 

[0 0 6 6] mmmi^mm\zi^mLrznm\zM 

LX. fb'&ife [7] $^mfci^iKlO^^?^fiKb)^^m<£ 
iES> U^»i'A3i0^t>-^^fS^^ffii:bX, 0. 1 m 

AcD^mmxi&m^n'Drztz,^. ss&^Lxi&fpLx 

i n/gJ^TX^':?;^o ClcDil (h:^/^^. fb^% [7] \^ 

tSLnf)mt^'Drzikm\z:i5i^^x. mmRfB^z^^nbyz^i^ti 
jutm^Lfzhot^TLi^n^o ^^\zmmmi ^imm 
<r>:^&x^tkn\z^ommmj£(Dmit^m^\^ft. 

mmtLxhmmLxi^^^chf)^t>t}^^rz. 

30 [0 0 6 7] (^SS^J6) it"^^ [2 5] tCf^^X, 
IBfb^tJ [2 2] ^j6S0iJ 1 <hl^1ll<^^ 

ffiXmfeCDX^U-^#^Co ^C7)1^, lliS0iJl ^l^^iCO 

:&ffiXT;i/^-'5^Afg±tc^b^^ [2 2] ^^tsit-^m 

(r>m^m^\ytzo cc^eco— aB^^os?ox®Txtr> 

*Jl|x^i5^ h;i/^ilteLrc<hc^. xtf>iaSfrd:i 0^1 

s p i n/gJ^±X»0. ^m^mX'y-JiDV^m^Xy 

[0 0 6 8] :k\z. %mmi^mmzv^%\.tzn.m\zn 

bX, it'^m [2 2] ^^mb^i^(^@*Jg^brc^fS 
«:IEffi. U^«5^A5S0^t)1t^fS4ftffi<hbX> 0. 1 
mAO^SSitXiam^rfifo^^ihC^, ®?&<i: bXfidfPb 

xv^^c:t;5>^*3;5io;t. SS:ll1^oKm^'?){b^ia 
[2 2] ^^t^^b^ifeco®^— SB^ffiio, m^xe>^^ 

(©X'^^ h;i'*iM^b;/5:«tii^. xe>SS«io^9s 

P i n/gKtTXfe^rco CK^^CiiT!!^^). {b^^ [2 
2] fiiS[«3&^j6lt)ofcttS8(C*3l^X, ®ffiS«:icW2S;a: 
^i^;^>iU«?N^bAct)CO<h#;^^n'2>o ^^fcUffifi^tJl 

t,mm(o:f5mx%WLm\z^o®ik®\£(o^it^m^\. 

rz. "^(D^Ms 1 oit<i>;^tcisoi*Ojib5fc&®}!>^pj 

5(? figX— :*@ffi<bbX'foBbf^bXV>'5Ci:7!>^*D*^o/t. 
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[0 0 6 9] (mmm7) it^(^ t2 5] tcf^^x, 
iB<fc^®i [2 3] &m\f'^^sis^\t. mmmitmm<D:s 

:^&-v7j\^^=-K7Am±\z{k'^(Ss [2 3] *^mb^fe 

^RSx^ir h;i/*ilJ^Lfc<tc:^. >^hf>jfis« i o^i 

[0 0 7 0] ^ic. SJfi0« 1 ^l^«ltcfPS!L;^c^fi&fr?* 
bT. {b^«& [2 3] ^^trfb^iK»<^>@SJ&fiEbfc^fS 

[2 3] Sr^mb^ifeCDJlS-BB^StO. S^xe>* 
p i n/gfclTT*':?fco CCOd .hj&^e>. fb^^Kl [2 

hmm(D:^mx^wcm\z^vmmmEE<Dmt^m^i. 

[0 0 7 1] mmms) it^^ [25] tc«:AT, 
fBfb-&iKi [2 1] ^ra«<o;? 
mxm^<Dx^^j-^nrz. ^(om. mmmi^mm<D 
:^mx7)i^=.0Am±\zit'^m [2 1] ^^tsit"^^ 

h;U;&ffli|^Lfc^e:^, X fc!>J8SJi 1 0 
s p i n/gJW±TS>D> «[J^t^MT-^v:^;i/<&J^^L 

[0 0 7 2] 'A\z. mmmi hmm\zi^mLrzmmzn 

bT. it^^ [2 1] €:^mb^^<^®^J^figbfcffifS 
€rIE®, U^»^A?iO'&:bit^?g^M1S<hUT. 0. 1 

mA<Dmmmxnm^nr^rzh:i^. mmiii.xmfipL 
xi^^^z,iif)^t>f)'^^rzo ^fz. i!cmm:<Dun^^^it'^^ 
[2 1] ^-&mb&^cD@^-gB^®o. «^xtr>^t 
m:^^c^ hji^mi^vfzhz^. xtr>iist^i o^^s 

p i n/gJ^TT&ofco C(DCi:;&^i^>. {b^&ia [2 

^i^ttj\^mn^Lrzh<Dh^;^^n^. ^(E>\zmmmi 
iimm(D:^mx^nm\zwommmf£<D^it^m^i^ 

mxzz^AmmhLxhmi^Lx^'^^:z^iti^tof)^^rz. 

[0 0 7 3] 

-'3C0gigjf5^LT4»ttK«^v;^;Hb^i»*^Wr'5 

COT, x.:^ji^^-mm^m<. m^mx^^mzsn 

^tt^lR^v^A^Wb^iKld^ H»3E-»iC [1] XTjk^n 
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[0 0 7 4] ^fz. -ifi^ [1] x^^n^^nt^m^ 

[1] T^^n^^'tt^iS^i^^^Hb^iaicisiiT, 

JO (D^mm&x&tiiii. m^n^mi&(Dx.:^)i^-mmf>^ 
n\fi. %^n^mt&<^x,:^)i^-mmf)^^^\zM<s § 

&t)^i^ib\z:k^<. ^l.X^mm^:S^\zM:tfftU^o 

[0 0 7 5] ^fz. —m^ [1] xm^ti^^^i^m^ 
j^^)i^-mmf)^-^^\zm<. ^mt)^^^\z±^<. ^ 

SI ^ CO 9 - :7 ;^ i:^' 1/ X ;i/ ^ T * n 

n^n^nf^<Dx.:^)v^-mm,ffl^^\z'm<. ^m.ifl^ 
^\zi^^<. ^\.x^'&'&ti^-^^\z^yfiit^^o 
[0 0 7 6] ^tz. mu^^mm^z^tiM\:^mti^. m 

-mmffi^^\zm<. ^mf)^^^\z:k^<. ^ut*^ 
^n^mm(Dx,:^ji^-mm'f)^^^\zm<. 

ib\zm<. ^m^^^^\z^^<. ^LT^^i4^^^^tc 
mm(Dj^^jv^-mmf)^^^\zm<. ^&^^i^^\z:k^ 

^myi^tiMt'^^<oy.\d>m&t)^. lO^ispins 

[0 2 ] ^^m(Dmm(Dm^(D—m^^rmmmx& 
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